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J PXAZOLro i^CT^TO ER^ AS Aim ^gCROBIALS 

FEELP OF THE INVENTION 

The present invention relates to certain substituted ptienyl oxazolidinones and to 
processes for the synthesis of the same. This invention also relates to pharmaceutical 

5 compositions containing the compoimds of the present inverttion as antimicrobials. The 
compounds are useful antimicrobial agents, effective against a nxunber of human and 
veterinary pathogens, including gram-positive aerobic bacteria such as multiple-resistant 
staphylococci, streptococci and enterococci as well as anaerobic organisms such as 
Bactericides spp. and Clostridia spp. species, and acid fast organisms such as 

1 0 Mvcobacterium tuberculosis. Mycobacterium avium and Mycobacterium spp. 

BACKGROUND OF THE INVENTION 

Increasing antibacterial resistance in Gram positive bacteria has presented a 
forrbidable treatment poblem. The enterococci, althoughi traditionally non virulent 
pathogens, have been shown, wh.en associated with Vancomycin resistance, to have an 

15 attributable mortality of approximately 40%. Staphylococcus aureus, the traditional 
pathogen of post operative wounds, has been resistant to Penicillin due to production of 
penicillinases. This^resistance was overcome by the development of various peniciUinase 
stable p lactams. But the pathogen responded by synthesizing a modified target penicillin 
binding protein- 2' leading to less affinity for p lactam antibiotics and a phenotype known 

20 as Methicillin Resistant S. aureus (MRSA), These strains, till recently were susceptible to 
Vancomyoin, which inspite of its various drawbacks, has become the drug of choice for 
MRiSA infections. Streptococcxis pneumoniae is a major pathogen causing pnexmionia, 
sinusitis aoid meningitis. Until very recently it was highly susceptible to penicillin. 
Recently thQugh, different PBP 2' strains with different susceptibility to penicillin have 

25 beeiji reporteiJ jfrom across the globe. 

Oxia^blidinones jare a new class of synthetic antimicrobial agents which kill gram 
positive pafliogens by iiohibiting a very early stage of protein synthesis. Oxazolidinones 
inhibit the formation of ribosomail initiation complex involving 308 and 508 ribosomes 
leading to prevention of initiatioti complex formation. Due to their novel mechanism of 
30 action, th^se compoimds are active against pathogens resistant to other clinically useful 
antibiotics. 
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WO 02/06278 application discloses phenyloxazolidinone derivatives as 
antimicrobials. 

WO 93/23384 application discloses phenyloxazolidinones oontaining a substituted 
diazine moiety and their uses as antimicrobials. 

5 WO 93/09103 application discloses substituted aryl and heteroaryl- phenyl- 

oxazolidinones useful as antibacterial agents. 

WO90/02744 application discloses 5-indolinyl-5p-amidonxethyloxazolidinones, 3- 
(fusjed ring s,ubstituted) phenyl-5p-amidomethyloxazolidinones wtiich are useful as 
antij}acterialj !agents. 

10 European Pateiit Publication 352,781 discloses phenyl and pyridyl substituted 

phenyl oxazoUdinones. 

European Patent Application 312,000 discloses phenylmettayl and pyridinylmethyl 
substituted phenyl oxazolidinones. 

U.S. Patent No. 5,254,577 discloses nitrogen heteroaronaatic rings attached to 
15 phenyloxazolidinone. 

U.S. Patent Nos. 5,547,950 and 5,700,799 also disclose the phenyl piperazinyl 
oxa±ohdiao]ies. 

J. Mfid. Chem. 1998; 41: 3727-3735; describes pyrid-ine, diazene, triazene, 
hete;roaroma;tic rings directly attached to the piperazinyl oxazolidiiaone core. 

20 WO 98/01446 lescribes 6-membered heteroaryl ring contaiiung 2 or 3 ring 

nitrogen atoms, attached to the piperazinyl oxazolidinyl core. 

WO 98/01447 discloses pyridyl ring (optionally substituted) attached to the 
piperazmyl oxazoUdinyl core. 

U.S. Patent No. 5,719,154 describes substituted or unsubstituted 2'-pyrimidinyl, 4- 
25 pyrimidinyl, or 3-pyridazinyl rings directiy attached to the piperazinyl oxazolidinyl core. 

WO 00/32599 discloses phenyl oxazoUdinyl as antimicrobials. 
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U.S. Patent No. 5,736,545 describes a2»lyl piperazinyl phenyl oxazolidinones 
which contains azolyl ring as a five membered heterocyclic ring wherein in all the cases 
the plperazinip nitrogen atom is attached to the carbon atom of the carbon nitrogen double 
bond of the five membered heterocyclic ring. The heterocycle ring contains more than 
5 one heteroatpm. The five membered ring heterocycle ( azolyl ring) is of the general 
fomiula: 

wherein A, B, and C are independently oxygen (O), nitrogen (N), sulfur (S) or 
carbon (C). 

10 Other references disclosing various phenyloxazolidinones include U.S. Patent 

Nos' 4,801,600 and 4,921,869; Gregory W.A., et al, JMed.Chem., 1989; 32: 1673-81; 
Gregory W.A., et al, J.Med.Chem., 1990; 33: 2569-78; Wang C, et al., Tetrahedron, 
\9SP; 45: 1323-26; BritteUi, et al. J.Med. Chem., 1992; 35: 1156; Annual reports in 
Medicinal C/^emistry, Vol 35, pp 135-144; Bio-organic and Medicinal Chemistry Letters, 

15 1999; 9: 2679-84; Antibacterial & Antifungal Drug Discovery & Development Summit, 
Strategic Research Instijtute, June 28-29, 2001, Amsterdam, The Netherlands; Posters No. 
182!2, 1823, 1824, 1826;, 1826, 1827, 18^8, 1829, 1830, 1831, 1832, 1833, and 1834, 40* 
Intetscience Conference on Antimicrobial Agents and Chemotiaerapy, Sept 17-20, (2000), 
Toronto, Canada; and Posters No 1023, 1040, 1041, 1042, 1043, 1044,1045, 1046, 1047, 

20 104.8, 1049, 1050, and 1051, 41^ hiterscience Conference on Antimicrobial Agents and 
Ch^otherapy, Sept 22-25, (2001), Chicago, USA. 

SUMMARY OF THF. TNVENTION 

The objective of this invention is to synthesize, identify and profile oxazolidinone 
molecules which have good activity against multiply resistant gram positive pathogens 
25 hke! MRSAi VRE and PRSP. Some of these molecules have activity against MDR-TB 
and MAI ^trains, while others have significant activity against important anaerobic 
bacteria. 

The compounds of the present invention are related by their substituted 
pheinyloxazohdinone rmg structure in the compounds disclosed in the pubUcations 
30 described above except that the subject compounds have a diazine moiety attached to the 
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phetiyloxazollidinone which is further substituted by heterocyclic, aryl, substituted aryl, 
heteroaroamsltic ring, therefore the compounds are unique and have superior antibacterial 
activity. 

Another object of the present invention is to provide processes for the novel 
5 phenyloxazolidinones derivatives that exhibit significantly greater antibacterial activity, 
than available with the present compounds against multiply resistant gram positive 
pathogens like MRSA, VRE and PRSP against MDR-TB and MAI strains, in order to 
provide safe and effective treatment of bacterial infections. 

In order to achieve the above-mentioned objectives and in accordance with the 
10 puipjose of the invention as embodied and broadly described herein, there is provided a 
piroqess for Ithe synthesis of novel phenyloxazoUdinone derivatives represented by 
Fonpula I 




15 FORMULA I 

wherein 



T is five membered (un)substituted heterocycUc ring with exclusively one 
heterbatom selected firom oxygen, nitrogen and sulphm:; aryl, substituted aryl, 
boimd to the ring C. PrefOTed forms of T are selected from aryl and five 

20 membered heteroaryl which are further substituted by a group represented by R, 

wherein R is selected from the group consisting of H, CHO, Ci.6 alkyl, F, CI, Br,I, 
-CN, COR5,COOR5, N(R6,R7), NHCOCCRg, R9), NHCOORio, CON (Re, R7), 
CH2NO2, NO2, ' CH(OAc)2, CH2R8, CHR9, -CH=N-ORio, -C^CH-Rs, 
OR5, SR5, -C(R9)=C(R9)N02, Ci-12 alkyl substituted with one or more of F, CI, 

25 Br, I, OR4, SR4, wherein R4 and R5 are indepradently selected from H, Ci-12 alkyl, 

C3-12 cycloalkyl, Ci^ alkoxy, Ci-6 alkyl substituted with one or more of F, CI, Br, I 
or OH, aryl, heteroaryl; Re and R7, are independently selected from H, 
optionally substituted Ci-12 alkyl, C3-12 cycloalkyl, Ci-6 alkoxy; Rg and R9 are 
independently selected from H, Ci-6 alkyl, F, CI, Br, I, Ci-12 alkyl substituted with 
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one or more of F, CI, Br, I, OR5, SR5, N(R6,R7); Rio= H, optionally substituted Ci- 
12 alkyl, C3-12 cycloalkyl, Ci-6 alkoxy, Ci-6 alkyl, aryl, heteroaryl; 

n is an integer in the range from 0 to 3; 

X is C, CH, CH-S, CH-O, N, CHNRu, CHCH2NR11, CCHiNRn, wherein R^^ is 
5 hydrogen, optionally substituted C^^^^ alkyl, C^^^^ cycloalkyl, Cj^ alkoxy, C j_g 

alkyl^ Ci-6 alkylcarbonyl, Ci-6 alkylcarboxy, aryl, heteroaryl; 
Y aJid Z are independently selected from hydrogen, C^^ alkyl, €3 ^2 and 
cycloalkyl C^^ bridging groups; 

U and V are independently selected from hydrogen, optionally substituted ^ 
10 alkyl, F, CI, Br, substituted with one or more of F, CI, Br, I, preferably 

U and V are hydrogen or fluoro; 

Ri is selected from the group consisting of - NHC(-0)R2 , N(R3, R4), -NR2C(=S) 
R3, -NR2C(=S)SR3, wherein R2 is hydrogen, C^^^^ alkyl, C3^^2 cycloalkyl, C^,g 
alkoxy, Cj_^ alkyl sxxbstituted with one or more of F, CI, Br, I or OH; R3^R4 are 
15 independently selected from hydrogen, C^^^^ alkyl, C^^^^ cycloalkyl, Cj ^ alkoxy, 

Cj_g g^lkyl substituted with one or more of F, CI, Br, I or OH. 

Preferred compounds of Formula I have Ri as acetamide, thioacetamide or 
halogen subsltituted acetamide and the mpst preferred compounds in this series would be 
prepared as the optically pxxre enantiomers having the (S)-coiifiguration according to the 
20 Cahn-Ingold-Prelog notation at C5 of the oxazolidinone ring. The (S)-enantiomer of this 
series of compounds is preferred since it has two times more antibacterial activity than the 
corresponding racemic compoimd. The scope of the individual isomers and mixture of 
enantiomers of the structural Formula I are also covered in this invention. 
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Still jmore preferred compounds of the Fomiula I containing D ring as furanyl, 
thiophene, atid pyrrolyl ring systems and further* substituted by substitutions G, J and L is 
repr|5sented by Formula n wherein 

U 




lO 

Ri is selected from the group consisting of (1) -1SIHC(=0)R2; (2) -N(R3, R4); 
(3) -NR2C(=S)R3; (4) -NR2C(=S)SR3 wlierein R2, R3, R4 are independently 
hydrogen, Ci-12 alkyl, C3-12 cycloaUcyl, Cue alkoxy, Ci-ealkyl substituted one or 
1 5 more; of F, CI, Br, I, OH; preferably Ri is of the formula -NH(C=0)R2 wherein R2 

is CH3, CH2F, CHF2, CF3, CH2CL CHCL:2, CCI3 or CHCICH3; 

U andV are independently selected from hydrogen, optionally substituted Ci-6 
alkyl,, F, CI, Br, Ci-12 alkyl substituted with one or more of F, CI, Br, I; preferably 
U and V are liydlrogen and fluoro; 

20 YandZ are independently selected fronx (1) hydrogen, (2) Ci-g alkyl, (3) C3-12 

cycloalkyl (4) C0-3 bridging group; 

X is selected from C, CH, CH-S, CH-O, N, CHNRn, CHCH2ISIR11, CCH2NR11; 
wherein Rj J is hydrogen, optionally substtituted ^3 C^_i2 cycloalkyl, C^ g 
alkoxy, C alkyl, Ci.6 alkylcarbonyl, Ca-6 alkylcarboxy, aryl, heteroaryl; 

25 Qi is selected from O, S, NRn, wherein JS^u is as defined above; 

G, J,j L are independently selected from H, Ci-6 alkyl, F, CI, Br,I, -CN, CHO, 
COR$,C0OR5, CH(OAc)2, ^(ReM. NHCOCCRs, R9. Rio), CON R7), 
NHCpORio, CH2NO2, NO2, CH2R8, CHR9, -CH = N-ORio, -C^CH-Rs, OR5, 
SR5, ?:C(R9)=C(]f9)N02, C1.12 alkyl substituted with one or more of F, CI, Br, I, 
30 OR4, SRj; wherein R5 is selected from Ci-12 alkyl, C3.12 cycloalkyl. Cue alkoxy. 

Cue alkyl substituted with one or more of F, CI, Br, I or OH, aryl, heteroaryl; Re 
and R7, are independently selected from IH, optionally substituted Ci-12 alkyl, C3-12 
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cycloalkyl, Ci-6 alkoxy; Rg and R9 are independently selocted from H, Ci-6 alkyl, 
F, CU Br, I, Ci-12 alkyl substituted with one or more of" F, CI, Br, I, OR5, SR5, 
NCRa^Ry); Rio= H, optionally substituted Ci-u alkyl, C3.12 cycloalkyl, Ci^ alkoxy, 
Ci^ alkyl, aryl, heteroaryl. 

5 In the more preferred compoixnds represented by Fonnula 11 ring C may be 6-8 

menjibered in size and the larger rings may have either two or three carbons between each 
nitrogen atora-, for example: 

Y 



10 



15 



25 



30 



35 



-1^ 

The ring C v^sty be bridged to form a b>ic>^clic system as shown below: 

A A A 



When ring C is optionally sixbstituted at positions Y and Z with alkyl groups, 
20 cyclbalkyl groups, fluoro group, carboxyHc and corresponding esters, amides, substituted 
alkyjls or bridging alkyl groups are as shown below: 



^ v^. 




— Xl Jl— —X !i- —X .M— —X N— —X N— 

When Ting C is 6 membered in size and X is -CH-(NHRiO, or >CCH2]SlHRu-, the 
following rings are preferred ones wherein Rn is the same as defibaed earlier^ 



"-Cy y^D^ >-t>- 



/ \ / 

R11 R11 

R11 
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In addition to the above, ring C also incliades the following structures: 




Still more preferred compounds of Formula 11 when Qi = NRn, is represented Ijy 
Fort^ula m 




FORMULA ni 

wherein 

Ri is selected from the group consisting of (1) -NHC(=0)R2; (2) -N(R3, R4); 
(3) ~NR2C(=S)R3; (4) -NR2C(=S)SR3 wherein R2, R3, R4 are independently 
hydrOjgen, Ci -12 alkyl, C3-12 cycloaJkyl, C1.6 alkoxy, Ci-6 alkyl substituted one or 
more |of F, CI, Br, I, OH; preferably Ri is of the formula. -]SIH(C=0)R2 wherein R2 
is CBs, CH2F, CHF2, CF3, CH2CI. CHCI2, CCI3; 
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U and V are independently selected from hydrogen, op-tionally substituted Ci-e 
alkyl,.F, CI, Br, ^i^n alkyl substituted with one or more of F, CI, Br, I; preferably 
U and V are Hydrogen and fluoro. 

Y and Z are independently selected, from (1) hydrogen^ (2) Ci^ aUcyl, (3) C3-12 
cycloalkyl (4) C0-3 bridging group; 

X is selected from C, CH, CH-S, CH-O, N, CHNRn, CHCH2NR11, CCH2NIR11; 
wherein R^^ is hydrogen, optionally substituted C^^^^ alkyl, C^,^^ cycloalkyU C^^^ 
alkoxy, C alkyl, Ci-6 alkylcarbonyl, Ci-6 alkylcarboxiy, aryl, heteroaryl; 

G, J, L are independently selected from H, Ci-^ alkyl, F, CI, Br,I^ -CN, 
COR^,COOR5, N(R6,R7), NHCOC(R8, R9, Rio), CON (R6, R7), NHCOORio, 
CHzlfOz, NO2, CH2R8, CHR9, -CH=N-ORio, -C=CH-R5, OR5, 
SR5, ^C(R9)=C(R.9)N02, Ci-12 alkyl substituted with one or more of F, CI, Br, I, 
OR4, 1SR4; wherein R5 is selected from H, Ci-12 alkyl, C3-12 cycloalkyl, Ci-6 alkoxy, 
Ci-6 ^ikyl substituted with one or xnore of F, CI, Br, r or OH, aryl, heteroaryl; R^ 
and R7, are independently selected from H, optionally substituted Cm alkyl, C3-12 
cycloalkyl, Ci-6 alkoxy; Rg and are independently selected from H, Ci-6 alkyl, 
F, CI, Br, I, Cri2 alkyl substituted with one or more of F, CI, Br, I, OR5, SR5, 
' N(R6,R7);, Rio= H, optionally substituted C1.12 alkyl, Cs^ii cycloalkyl. Cue alkoxy, 
Ci-6 alkyl, aryl, heteroaryl; 

n is an integer in the range from 0 to 3. 

More preferred G, J and L substitixtion^; are nitro, aldeliydes and halides. 
Still naore preferred compounds of Formula U is represented by Formula IV 




Formula IV 



wherein Qi=oxygen in Formula and 
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Ri is selected from the group consisting of (1) -lSnHC(=0)R2; (2) -NCR3, R4); 
(3) -NR2C(==S)R3; (4) -NrR2C(=S)SR3 wherein R2, R3, R4 are independe^itly 
hydrogen, Ci-12 alkyl, 03^12 cycloalkyl, Ci-6 alkoxy, C1.6 alkyl substituted, one or 
more of F, CI, Br, I, OH; preferably Ri is of the fontLTxla -NH(C=0)R2 wherein R2 
is CH3, CH2F, CHF2, CF3, CH2CL CHCI2, CCI3; 

U and V are independently selected from hydrogen, optionally substituted Ci-6 
alkyi F, CI, Br, Ci-12 alkyl substituted witti one or more of F, CI, Br, I; preferably • 
U anU V are hydrogen aad fluoro; 

Y and Z are independently selected from (1) hydroge^n, (2) Ci-6 alkyl, (3) C3.12 
cycloalkyl (4) C0-3 bridging group; 

X is selected from C, CH, CH-S, CH-O, N, CHNRn, CHCH2NR11, CC02NRn; 
wherein R^ J is hydrogen, optionally substituted C^ ^2 ^^cyl, C^_^^ cycloaLkyl, C^^^ 
alkoxy, C alkyl, Ci^ alkylcarbonyl, C1.6 alkylcarboxy, aryl, heteroaryl; 

G, J, L are independently selected from H, C 1.6 alkyl, F, CI, Br,I, -CN, 
COR5,COOR5, N(R6,R7), NHCOC(R8, R9, Rio), INHCOORio, CON^ (R6, R7), 
CH2NO2, NO2, CH2R8, CHR9, -CH = N-ORio, -C=CH-R5, SR5, - 

C(R9)=C(R9) NO2, Ci-12 alkyl substituted with one or more of F, CI, Br, I, OR4, 
SR4; ^v^herein R5 is selected from H, Ci-12 alkyl, C3-i:2 cycloalkyl, Ci^ alkoxy, Ci-6 
alkyl [substituted with orte or more of F, CI, Br, I on OH, aryl, heteroarryl; Re and 
R7, are independently selected ftom H, optionally substituted Ci-12 a^lkyl, C3-12 

I i 

cycloalkyl, Ci-6 alkoxy; IRg and U9 are independently^ selected from H, Ci-e alkyl, 
F, CI, Br, I, Ci^i2 alkyl substituted with one or more of F, CI, Br, I, OR5, SR5, 
N(R^,R7);, Rio= H, optiorially substituted Ci-12 alkyl, C3-12 cycloalkyl, Ci-6 alkoxy, 
Ci-6 alkyl, aryl, heteroarj^l; 

n is an integer in the range from 0 to 3. 

More preferred G, J and substitutions are nitro, aldehydes and halides. 

The preffered compounds of Formula TV are as foUoxvs: 

(S)-N-[[3-[3-Fluoro-4"[4-(5-mtro-2-ftuanyl)-l-piperazinyl]phenyl]-2-03co-5-- 
oxaz9lidinyl]mefliyl]acetamide 
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Still more preferred compounds of Formula n is represented by Forrnula V" 



^ V 

FORMULA V 

with Qi = sulphur in Formula n, wherein 

Ri is selected &om the group consisting of (1) — NHC(=0)R2; (2) -N(R3, R4); 
(3) -NR2C(=S)R3; (4) -NR2C(=S)SR3 wherein R2, R3, R4 are independentl^r 
hydrogen, Ci-12 alkyl, C3-12 cycloalkyl, Ci-6 alkoxy, d-e alkyl substituted one or of 
more F, CI, Br, I, OH; preferably Ri is of the formula -hNH(C=0)R2 wherein R2 is 
CH3,;CH2F, CHF2, CF3, CH2CL CHCI2, CCI3; 

U an4 V are independently selected from hydrogen, optionally substituted C!i-6 
alkyl^ .F, CI, Br, C1.12 alkyl substituted with one or more F, CI, Br, I; preferably U 
and ^!^ are hydrogen and fluoro. I 

Y and Z are independently selected from (1) hydrogen, (2) Ci^ alkyl, (3) Cs-ia 
cycloalkyl (4) C0-3 bridging group; 

X is selected from C, CH, CH-S, CH-0, N, CHNRi 1, CHCH2NR11, CCH2KrRii; 
wherein R^j is hydrogen, optionally substituted C^^^^ alkyl, C^^^^ cycloalkyl, Cj ^ 
alkoxy, C alkyl, Ci-6 alkylcarbonyl, Ci-6 alkylcarboxy, aryl, heteroaryl; 

G, J, L are independently selected from H, Ci-e alkyl, F, CI, Br,X -CN, 
COR5,COOR5, N(R6,R7), NHCOC(R8, R9, Rio), NHCOORio, CON (JRe, R7), 
CH2NO2, NO2, CH2R8, CHR9, -CH=N-ORio, -C=CH-R5, OR5, 
SR5, rC(R9)=C(R9)N02, Ci-12 alkyl substituted witht one or more F, CI, Br^ I, OR4, 
SR4; ^herein R5 is selected from H, Ci-12 alkyl, C3-12 cycloalkyl, Ci-e alkoxy, Ci^ 
alkyl j substituted; with one or more of F, CI, Br, I or OH, aryl, heteroaryl^ R^ and 
R7, are independently selected from H, optionally substituted Ci-12 alk3^1, C3-12 
cycloalkyl, Ci-6 alkoxy; Rs and R9 are independently selected from H, Ci -6 alkyl. 
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F, Ci, Br, I, Ci-.x2 alkyl substituted with one or more of F, CI, Br, I, OR5, SR5, 
N(R6,R7);, Rio= H, optionally substituted Ci-12 alkyl, C3.12 cycloalkyl, Ci-6 alkoxy, 
Ci-6 alkyl, aryl, heteroaryl; 

n is an integer in the range from 0 to 3, 

5 More preferred G, J and L substitutions are nitro, aldehydes and halides. 

The preferred compounds of Formula V are as follows: 

(S)-N-[[3-[3-Fluoro-4-[4-(5-nitro--2-thienyl)-l-piperazinyl]phenyl]-2-oxo-5- 
oxazoUdinyl]methyl] acetamide 

(S)-ls[-[[3-[3-Fluoro-444K5-formyl-2-tWenyl)-l-piperazinyl]phenyl]-2-^^ 
10 oxaz<|5.1idinyl]methyl] acetamide 

The 'compounds of the present invention are usefiil as antimicrobial agents, 
effective against a number of human and veterinary pathogens, particularly aerobic Gram- 
positive bacteria, including multiply-antibiotic resistant staphylococci and streptococci, as 
well as anaerobic organisms such as Mycobacterium tuberculosis and other 
IS mycobacterium species. 

For preparing pharmaceutical compositions from flie compounds described by this 
invention, inert, pharmaceutically acceptable carriers can be either solid or liquid. Solid 
form preparations include powders, tablets, dispersible granules, capsules, cachets, 
suppiositories, and ointments. A solid carrier can be one or more substances which may 

20 also |act as diluents, flavouring agents, solubilizers, lubricants, suspending agents, binders, 
o|r tajblets disintegrating agents; it can also be as finely divided solid which is in admixture 
withj the finely divided active compound. For the preparation of tablets, the active 
compound isl mixed with carrier having the necessary binding properties in suitable 
prop.urtions and compabted in the shape and size desired. The powders and tablets 

25 preferably contain from about 5 to about 70 percent of the active ingredient. Siiitable 
solid carriers are lactose, pectin, dextrin, starch, gelatin, tragacanth, low melting wax, 
cocoa butter, and the like. The term "preparation" is intended to include the formulation 
of the active compound with encapsulating material as carrier providing a capsule in 
which the active component (with or without other carriers) is surrounded by carrier, 

30 which is thus in association v^th it Similarly, capsules can be used as solid dosage forms 
suitable for oral administration. 
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Liquid jForm preparations include solutions, suspensions, and emulsions. As an 
example may be mentioned water or water-propylene glycol solutions for parenteral 
injection. Suoh solutions are prepared so as to be acceptable to biological systems 
(isofonicity, pM, etc.). Liquid preparations can also be formulated in solution in aqueous 
5 polyfethylene glycol solution. Aqueous solutions suitable for oral use can be prepared by 
dissolving t|ie active component in water and adding suitable colorants, flavours, 
stabilizing, thickening agents as desired. Aqueous suspension suitable for oral use 
can be mad? by dispersing the finely divided active component in water with viscous 
material, i.e., natural or synthetic gums, resins, methyl cellulose, sodium carboxymethyl 
10 cellulose, and other well-known suspending agents. 

Ointment preparations contain heavy metal salts of a compound of Formula I with 
a pliysiologically acceptable carrier. The carrier is desirably a conventional water- 
dispersible hydrophilic or oil-in-water carriCT, particularly a conventional semi-soft or 
cream-like water-dispersible or water soluble, oil-in-water emulsion infected surface with 
15 a minimxmi of discomfort. Suitable compositions may be prepared by merely 
incorporating or homogeneously admixing finely divided compounds with the 
hydijophilic carrier or base or ointment, 

Prefejrably, the pharmaceutical preparation is in unit dosage form. In such form, 

the preparatipn is subdivided into imit doses containing appropriate quantities of the 

I * ' 

20 active comppnent. The unit dosage form can be a packaged preparation, the package 
contiaining discrete capsules, powders in vials or ampoules, and ointments capsule, 
cachet, tablet, gel, or cream itself or it can be the appropriate number of any of these 
packaged forms. 

* The quantity of active compoimd in a unit dose of preparation may be varied or 

25 adjusted fi-om less than 1 mg to several grams according to the particular application and 
the potency of the active ingredient. 

In therapeutic use as agents for treating bacterial infections the compoimds 
utilized in the pharmaceutical method of this invention are administered at the initial 
dosajge of abpixt 3 mg to about 40 mg per kilogram daily. The dosages, however, may be 
30 varied depetiding upon the requirements of the patient and the compoxmd being 
employed, petermination of the proper dosage for a particular situation is within the 
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sinajler dosages which are less thaa the optimuin dose. Small increments until the • 
optiinum. effect under the daily dosage may be divided and administered in portions 
duritig ttte d4y if desired. 

In. order to achieve the above mentioned objects in accordance with the purpose of 
5 the inveixtion as embodied and broadly described herein, there are provided process for 
the synthesis of compounds of Formulae 1, 11, III, IV and V. Pharmaceutically acceptable 
non-toxio acid addition salts of thte compounds of the present invention of Formulae I, II, 
ni, IV and V may be formed with inorganic or organic acids, by methods well known in 
the art. 

10 Tlie present invention also includes within its scope prodrugs of the compounds of 

Fonnulae I, n, HI, IV and V. In general, such prodrugs will be functional derivatives of 
thesp compounds which readily get converted in vivo into defined compounds. 
Conj/entionafL procedures for tixe selection and preparation of suitable prodmgs are 
kno^n. 

15 Tlie 'invention '^Iso inclxides pharmaceutically acceptable salts, enantiomers, 

solvates, polymorphs, diastereomers, N-oxides, metabolites in combination with 
pharmaceutically acceptable carrier and optionally included excipient. 

Other objects and advantages of the invention will be set forth in the description 
which follows, and in part will be apparent firom the description, or may be learned by the 
20 practice of the invention. The objects and the advantages of the invention may be 
released and obtained by means of the mechanism and combination pointed out in the 
app^ded claims. 

nF.TATT .F.D DESCRIPTION OF TRF. INVENTION 

j 

The Compounds' of the present invention may be prepared by following the 
25 reaction sequences as depicted in the schemes defined below. 
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Mainly eight different amines of Formula VI 




Formula VI 



5 identified as ;t©n different cores, namely 

-(S)-N-[[3-[3-Fluoro-4-(N-piperazinyl)phenyl]-2-oxo-5^ 
acetapxide (core I); 

-(S)-N-[[3-[4-(IS|-piperazinyl)phenyl]-2-oxo-5-oxazoli(linyl]inethyl]a^^ 
(core IX); 

10 (S)-N-[[3-[3-Flnoro-4-(N-piperazinyl)phenyl]-2<>xo-5-oxazoHdinyl]methyl]-2- 
chloropropionamide (core HI); 

(S)-N-[[3-[3-Fluoro-4-(N-piperazinyl)phenyl]-2-oxo-5-oxazolidinyl]niethyl]- 
difluoroacetamide (core IV^; 

(S)-N-[[3-Fluoro-[4-(l-piperazinyl)-phenyl]-2-oxo-5-oxazolidinyl]- 
1 5 dichloiroacetaniide (Core V) 

(S)-N-[[3-Fluoro-[4-(3-metl:iyl-l-piperazinyl)-phenyl]-2-oxo-5-oxazolidinyl]- 
acetamide (Core VI) 

(S)-N- [[3 -[3-Fluoro-4-CISr-piperazinyl)plienyl]-2-oxo-5— oxazolidinyl]- 
meth^l]fluoroacetamide (core VII) 

20 (S)-N- [[3-[3-Fluoro-[4-[3-( 1 a,5a,6a)-[6-(N-methyl)an3inoniethyl]-3-azabicyclo- 

[3.LO]liexane]phenyl]-2-ox:o-5-oxazoUdinyl]methyl]acetarm (Core VJH) 

(S)-N- [[3-[3-Flu:oro-4-(l -honaopiperazenyl)phenyl]-2-oxo-5- 
oxazolidnyl]Methyl]acetam.ide (Core IX) 

(S)-N-[[3-[3-Fluoro-4-(l-piperidnyl)phenyl]-2-oxo-5- 
25 oxazolidinyl]niethyl]acetamide (Core X) 

were u.sed for analoguingpixrposes. 

Key ixitermediate amines of Formula VI for the analogue preparation were 
prepared fronx commercially available reagents wherein amines of Formula VI is defined 
as: Ml is NH, NBDR, CHNHR, -CH:CH2NHR, -CCH2NHR wh-erein R is H, ethyl, methyl, 
30 ' isopropyl, acetyl, cyclopropyl, alkoxy, or acetyl and U, V, Z, n and Ri are as defined 
for Formula IT. 

15 



wo 2004/014392 



PCT/IB2002/002940 



Some amines of Formula VI are already known in the literature and are given by 
reference and if they have been made for the first tLme or by a different procedures or 
variation of known procedure thtey are described in de'tail in the experimental section. 

Optio;ally pure amines of Formula VI could be^ obtained either by one of a number 
of assymetric syntheses or alternatively by resolution rfrom a racemic mixture by selective 
crystallizatioh of a sallt prepaxed, with an appropfiate optically active acid such as 
dibeiozGyl tartrate or 10-camphorsulfonic acid, followed by treatment with base to afford 
the optically pure amine. 

The compounds of the present invention represented by general Formula I may be 
prepared by the method of reaction in Scheme I: 

SCHEME-I 




FORMULA VI 



R— r — Ri2 



0 



^(CH2)n 
-T— X ^ 

-(CH2)n 



V 




FORMULA 1 



In Scheme I, the heteroaromatic group with Ghe corresponding appendage can be 
introjduced on the nitrogen atom of ring C of compounds of Formula VI by one of the 
methods described below to give Formula I, wherein R12 is a suitable leaving group well 
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kno^ to one of ordinary skill in the art such as fluoro, chloro, bromo, iodo, 
SCIfs, -S02(DH3, -S02CF3^ Tos or OC^s etc., and R, T, Mi, X, Ri,LJ, V, Y and Z are as 
defiijied earlier. 

The aminQ of struoture of Formula VI is reacted with a heterosromatic compound 
of Formula R-T-R12 wherein R, T and R12 are the same as defined earlier. Preferably, the 
reaction of Formula VI with R-T-R12 is carried out in a suitable solverat in the presence of 
a base such as potassium carbonate, N-ethyldiisopropyl amine or dipotassium hydrogen 
phosphate. 

The preparation of the compoimds of Formula n (where heterocycle is a 5 
membered ring of Formula VII wherein R12 is a suitable leaving group and G, J, L, Qi are 
the ^ame as Refined earlieir) is accomplished as e:^emplified below in Scheme 11: 

SCHEME-a 




Formula VII 

V 




FORMULA-II 

The amine of Formula VI is reacted with a heteroaronxatic compound of 
Formula Vn to give a compound of Formula II. The reaction is carried out in a suitable 
solvent such as dimethylformamide, dimethylacetamide, acetonitrile^, dimethylsulfoxide 
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or ethylene glycol at a sxiitable temperature dn the range of -70°C to 180°C to a^ord 
compounds of Formula 11- The presence of a suitable base such as triethylamine, 
diisopropylethylaonine, potassiimi carbonate, sodium bic^bonate, dipotass£um 
hydrogenphosphate is useful in some cases to improve the yield of the reaction. 

Altemativ^ely, for the preparation of compoxmds of Foirmula I, heteroaroinatic 
compound of the Formula VH, such as 2-bromo-thiophene is reacted with the 
intennediate amine of Formula VI in the presence of ligands such as PalladLum 
dibefizylidei^ie acetone [Pd2(dba)3] or Pd(0Ac])2 with 2,2'-Bis-(d3phenylphosphino)-l-,l'- 
binal)thyl (B|NAP) and bases such as cesium carbonate or sodium, t-butoxide (Ref: J. Org, 

Che^. 1999„|5^, 6019-^022 and J. Org. Chem. 2000, 65, 1144-1157). Other ligands s-wch 

i 

as etlhylenedikmine or IfMEDA along with bases such as cesium carbonate or potassLimi 
phosphate may also be lised (Synlett, 2002, 5, 427-430), 

The transformations effected are described in the experijnental section. In the 
abo\ie synthetic methods where specific acids, "bases, solvents, catzalysts, oxidising agemts, 
reducing agents etc. are mentioned, it is to b>e understood that the other acids, bases, 
solvents, catalysts, oxidising agents, reducing agents etc. may toe used. Similarly, the 
reaction tempCTatiare and duration of the reaction may be adjusted according to the need. 
An illustrative list of particular compoimds etccording to the iixvention and capable? of 
being produced by the above mentioned schemes include: 

(S)-Ijr-[[3-[3-Fluoro-4-[4-(5-nitro-2-thienyl)-l-piperazinyL]phe 
oxaz(jlidinyl]methyl]acetaniide (Compoxmd No.l) 

(S)-N-[[3~[3-Flu6ro-4-[4-(5-fomi3|l-2-thiien^^^ 
oxazo;lidinyl]melhyl]acetamide (Compound No,2) 

(S)-N-[[3-[3-Fluoro-4-[4-(5-fonnyl-2-f\iryl)-l-piperazinyL]phenyl]~2-^^ 
oxazolidinyl]methyl]acetamide (Compoimd No. 3) 

(S)-N-[[3 -[3«Fluoro-4-[4-(5-nitro-2-furyl)- 1 -piperazinyl]plienyl]-2-oxo-5- 
oxazolidinyl]methyl]acetamide (Compound No. 4) 

(S)-N-[[3-[3-Fluoro-444-{3-thienyl(2^ixitro)-5-acetyloxy}rDaethylace^^^^ 
piperazinyi]phenyl]-2-oxo-5-oxazolidinLyl]acetamide (Con:3tpoimd No. 5) 

(S)- N-[[3-[4-[N-l-(5-nitro-2-thienyl) piperazinyl]-phenyl] -2-oxa-5-oxazolidinxl]- 
methyl]-acetamide (Compound No, 6) 

(S)-N-[[3 -[3-Fluoro-4-[N-l-{4-(5-nitro -2-thienyl)piperazrxiyl}]-phenyl]-2-oxo-5- 
oxazolidinyl]-methyl]-2-chloro-propiorx.amide (Compound No. 7) 
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(S)-N-[[3^[3-Fluoro-4-n4-(5-nitro-2-tMenyl)-l-pL3)erazinyl]phenyl]-^ 
oxazoUdinyl]methyl]ciiiluoroacetamide (Compoumd No, 8) 

(S)-Nj-[[3-[-3-Fluoro -4--[N-l-(5-nitro-2-thienyl)-piperazinyl]phenyl] -2-oxo-5- 
oxozc|iidinyl]inethyl]dichloro acetamide (Compound No 9) 

(S)-N|-[[34-3-Fluoro-4-[(5-mtro-2-thienyl)-3-meiiiyl-l-piper^ 
5-oxo|Zolidmyl]methyl] acetamide (Compound No. 1 0) 

(S)-N-[[343"Fluoro-4-n4~(5-nitro-2-thienyl)-l-pLi)erazmyl]phm^ 
oxazolidinyl]methyl]fluoroacetamide (Compoun<i No. 1 1) 

(S)-N-[[3-[3-Fluoro-4-C3-(la,5a,6a).[6-{N-(5-ndtro-2-tWenyl>^^ 
methyl}aininomethyl]-3-azabicyclo-[31.0]hexarie]phenyl]-2-oxo-5- 
oxazolidinyl]methyl]acetamide (CompoimdNo 1.2). 

(S)-N-[[3-[3-Fluoro-4-[4'(5-nitro-2-tMenyl)-l-homopiperazmyl]pheiayl]-^^ 
oxazolidnyl]methyl] acetamide (Compound No. L 3) 

(S)-N-[[3-[3-Fluoro-4- n4-(5-mtro-2-furyl)- 1 -hoir:iopiperazinyl]phenyi]-2-oxo-5- 
oxazolidinyl]methyl] acetamide (Compoimd No. 14) 

(S)-N-[[3-[3-Fluoro-4-[4-{3-tWenyl(2-nitro)5-foMnyl}-l-piperazmyinphen 
oxo-5-oxazolidinyl]-metiiyl]acetamide (Compoumd No. 15) 

(S)-N^[[3-[3-Fluoro-4- fN- 1 -[4- {N-methyl-N-(5-initro-2-furyl)} amino]- 1- 
piper9dLayl]phenyl]-2-oxo-5-oxazoUdiayl]mefhy^l]acet (Compound No. 16) 

(S)-N!-[[3-[3-Flu6ro-4-[3-(la, 5a, 6a)-[6-{N-(5-:mtro-2-furyl)-N- 
methy}aminomethyl]-3-azabicyclo [3.1,0]hexane] phenyl]-2-oxo-5- 
oxazolidinyl]methyl]acetamide (Compound No. 1. 7) 

Pharmacological Testing 

' The compoxmds of the invention display antibacterial activity when tested by the 
agar incorporation method. Tlie following minimum inhxibitory concentrations (]Lig/ml) 
were obtained for representative compounds of the invention which are giveai below in 
the following tables. 

GUIDE TO TABLE ABBREVIATIONS: 

1) S.aureus ATCC 25923 —Staphylococus aureus ^TCC 25923 

2) MRS^ 1 5 1 87 — Methicillin Resistant Staphylococcus aureus 

3) Ent. faecalis ATCC 29212 -Enterococcus faecaZis ATCC 29212 

4) Entfaecium 6 A — EntGrococcus faecium 6A Vara®, Cipro® 

5) Strep: pne. ATCC 6303 —Streptococcus pnewnoTniae ATCC 6303 

6) Strep.pyog. ATCC 196 15 Streptococcus pyogenes 

7) S. epidemridis - Staphylococcus epidermidis ATCC 12228 
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The in vitro antibacterial activity of the conxpounds were demonstxated by the agar 
inc(^rporation method (^CCLS M 7 and M 100-SS documents). Briefly-, the compoxmds 
were dissolved in DMSO and doubling dilution of ihe compounds were iiicorporated into 
Meer Hilton agar before solidification. Ihoculuin was prepared by suspending 4 to 5 
S colonies into 5 ml of normal saline solution and adjusting the tmbility to 0.5 Macfarland 
turbidity standard tables (1.5 x 10^ CFU/ml), afte^x appropriate dilutions, 10^ CFU/spot 
was transfered into the surface of dried plate and incubated for 18 houxs (24 hours for 
MRSN studies). The concentration showing no ^owth of the inoculated culture was 
recorded as the MIC. Appropriate ATCC standard strains were simultane^ously tested and 
10 result recorded only when the MIC's against standard antibiotics were within the 
acceptable range. 

The cfpmpounds of the present invention represented by general Formula I may be 
prepjared by jthe method; of reaction in Scheme 1. KLey intermediate amines of Formula VI 
for lihe axialcjjgue preparjation. were prepared by the synthetic procedures described below 
15 or fiiom cominercially ayailable reagents. . 

Amines already known in the literature are given by reference and if they have 
been made by a different procedures they are descri."bed in detail. 

Mainly eight different amines of Formula "VI identified as eight different cores 

namely 

20 (S)-N-[[3-[3-Fluoro-4.-(N-piperazinyl)pheny-l]-2-oxo-5-oxazoUdinyl]methyl] acet- 

amide (core I), 

(S)-N-[[3-[4-(N-piperazinyl)phenyl]-2-oxo-5-oxazoUdinyl]methyl]acetamide 
(core!!!), 

(S)-N-[[3-[3-Fluoro-4-(N-piperazinyl)pheny^l]-2-oxo-5-oxazoUdinyl]me^^ 
25 chdorppropionamide Ccore m), 

(S>N-[[3~[3-Flul3ro-4--(N-piperazinyl)pheny-l]-2-oxo-5-oxazolidin 
difluoroacetamide (core IV), 

CS)-N-[[3-Fluoro-[4-( 1 -piperazinyl)-phenyl] -2-oxo-5-oxazolidinyl]- 
dichloroacetamide (Core V), 

30 (S)-N-[[3-Fluoro-[4-(3-methyl-l-piperazinyl)-phenyl]-2-oxo-5-ox3zoUdmyl]- 
acetamide (Core VI), 
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(S)-N-[[3-[3-FluorO"-4-(N-piperazmyl)phexiyl]-2-oxo-5-oxazolici^ 
methyljfluoroacetamide (core VH) 

(S)-N-[[3-[3-Fluoro^t4-[3-(la,5a,6a)-[6-CN-me11iyl)ariiin 
[3.1.0]hexane]phenyl]-2-oxo-5-oxazoUdiiiyl]methyl]acetamide (Core VIH) 

5 (S)-N-[[3-[3-Fluoro-4"(l -homopipera2en>^l)phenyl]-2-oxo-5- 

oxazolidnyl]Methyl] acetamide (Core DC) 

(S)-N-[[3-[3-Fluoro--4-(l-piperidnyl)phen>^l]-2-oxo-5- 
' oxazplidinyl]inethyl] acetamide (Core X) 

are siiown in the examples given below. 

} Most of the compouxids were ch^acterized using NMR, IR amd were purified by 

chromatography. Crude products were subjected to column chromatographic purification 
using silica gel (100-200 or 60-120 mesh) as stationary phase. 

The examples mentioned below demonstrate the general synthetic procedure as 
well as the specific preparation for the prepara-tion for the preferred compoimd. The 
5 examples are given to illustrate the details of the invention and should, not be constrained 
to limit the scope of the present invention. 

EXAMPLE 1 

Amallogues of (S)'N'[[3-[3'FluorO'4''(N-piperazi^yl)phenyl]'2'OXO''5' 
oxazolidinyipnethyl] acetafnide(core I) 

3 The Ijieteroaromatic group with the conesponding appendage caji be introduced on 

the nitrogen ;atom of rinjg C of compounds of Formula I by the methods described below: 

General procedure: 

The amine of Formula VI is reacted witix a heteroaromatic compound of Formula 
VII having R12 as a suitable leaving group such as fluoro, chloro, bromo, iodo, SCH3, - 

5 SO2CH3, -SO2CF3, Tos or OC6H5 etc. as defined earlier for Scheme I. Qi, G, J and L are 
as defined for Formula n. Tkie reaction is carried out in a suitable solve^nt such as 
dixnethylformamide, dimethvi^cetamide, acetonitrile, dimethylsulfoxide or ethylene 
glycol at a suitable temperature in the range of -70°C to ISO^'C to afforc^ compounds of 
Formula n. The presence of a suitable base such as triethylamine, diisopropylethylamine, 

D potassium carbonate, sodium bicarbonate, dipotassium hydrogenphospliate is useful in 
som^ cases to improve the yield of the reaction. 

.2,6 
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Compound No 1: (S)-N-[[3-[3-Fluoro-4-[4-(5-nif:ro-2-thienyl-)-l-piperazmyl]p 
2-oxo-5--oxazoIidiriLyl]methyl]acetaimde 

5 To the (S)-lSr-[[3-i3-Fluoro-4-(l-piperazinyl)-phenyl]-2-oxo-5- oxazolidinyl]methyl] 
acetkmide trifluoro acetate prepared by the method given in U.S. latent No 5,700,799 
(4.58 mmol) in acetonitrile (40 mL), N-ethyl-diisopropylamine (5.9 g, 0.045 mol) and 5- 
bromo-2-nitro-thiophene (0.86 g, 5.27 mmol) wer-e added and heated at 60 °C for 4 hrs. 
The reaction mixture was cooled and ev^orated in vacuo. The residue was dissolved in 

) dichloromethane (DCM) and washed with water and saturated sodiumi chloride solution. 
The organic layer was dried over sodiimi sulphate and evaporated ijn vacuo. The residue 
was purified by column chromatography using DCM-500 mL, 1% MeOH/DCM - 2O0 
mL, 2% MeOH/DCM -20QmL, 3% MeOH/DCMI - 500 mL. The product eluted in 3% 
MeOH/DCM. Prod.uct was sonicated in diethylether for 10 min, filterred and dried in air to 

5 get 0.493 g of the title compound. m.p. 171-174 °C 

^HNjMR (CI>Cl3): Sppm 7,8 (d, IH), 7.5 (dd, IH), 7.11 (dd, IH), 6.9^ (t, IH), 6.02 (m, 
2H),|4.77 (mi, IH), 4.01 :(t, IH), 3.85-3.5 (m, 7H), 3,23 (m, 4H), 2.03 (s, 3H) 

M+i = 464, M+Na = 48;6, M+K = 502, M-NO2 = 418 

3 Compound No. 2: (S)-N-'[[3-[3-Fluoro-4-[4-(5-formyI-2-thienyl-)-l- 
piperazinyI]phenyl]--2-oxo-5-oxazolidinyl] methyl] acetamide 

To the (S)-!Nr-[[3-[3-Fluoro-4-(l--piperazinyl)-phenyl]-2-oxo-5- oxazolidinyl]methyl] 
acetamide trifluoroacetate (2.28 mmol) in acetonitrile (20 mL), N-ettiyl-diisopropylamine 

5 (3 g, 22.8 mmol) and 5-bromo-2-thiophenecarboxaldehyde (0.64 g, 3.4 mmol) were 
add^ and heated at 80 *^C for 30 hrs. The reaction mixture was cooled and evaporated in 
vacuo. The residue was dissolved in dichloromethane (DCM) and washed with water and 
sodium chloride solution. The organic layer was dried over sodium sulphate and 
evap]orated iiji vaciio. The residue was purified by" column chromatography using DCM- 

D 200 tnL, 1% iMeOH/DCM -~ 200 mL, 2% MeOH/DCM -400mL, 3^/& MeOH/DCM - 8O0 
mL. The product eluted in 3% MeOH/DCM. Ttie product was digested with hexane, 
filteiled and dried in air to get 0.06 g of the title compound, m.p. 180 *^C (dec), 207 ^C. 
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^HnWr (CDCI3): Sppm 9.58 (s, IH), 7.51 (m, 213), 7.09 (d, IH), 6.95 (t, IH), 6.16 (d, 
IH), 5.98 (t, IH), 4.78 (m, IH), 4.00 (t, IH), 3,8-3 .45 (m, 7H), 3.2 (m, 4H>, 2.03 (s, 3H). 
M+1 = 447, M+Na = 469, M+K = 485 

Compound No. 3: (S)-N-II3-[3-Fluoro-4-[4-(5-formyI-2-fuiyl)-l-piperaj5myl] 
2-oxo-5-oxazolidmyl]inethyI]acetainide 

To the (S)-N-[[3-[3-Fluoro-4-(l-piperazinyl)-phenyl]-2-oxo-5-oxazc>Udmyl]me&^^ 
acetamide (L14 mmol) in acetonitrile (10 mL), 3S^-ethyl-diisopropylaniiiLe (0.29 g, 2.29 
mmol) and 5-bromo-2-fiiraldehyde (0.3 g, 1,72 mmol) were added and hea-ted at 80 °C for 
10 hrs. The reaction mixture was cooled and evs^orated in vacuo. The ressidue was taken 
in djichloronkethane (DCM) and washed with water and sodium chloride solution. The 
org£Qiic layef was dried over sodium sulphate and evaporated in vacuo. T"he residue was 
purified by jcolumn chj^omatography DCM-300 xnL, 1% MeOH/DCM — 200 mL, 2% 
Me(j)H/DCM -800mL,i 3% MeOH/DCM - 8O0 *mL. The product eluted in 3% 
MeOH/DCM. The product was digested with diethylether, filtered and dried in air to get 
0.17 g of the title compound, m.p. 176 °C 

^HNMR(CDCl3): Sppm 9.11 (m, IH), 7.5 (dd, IH), 7.28 (s, IH), 7.09 (d, IH), 6.96 (t, 
IH), 6.00 (t, IH), 5.38 (d, IH), 4.79 (m, IH), 4.04 (t, IH), 3.85-3.55 (m, 7t3), 3.1 (m, 4H), 
2.04 (s, 3H) 

M+1 = 431, M+Na = 453, M+K = 469 

Compound No. 4: (S)-N-[[3-[3-Fluoro-4-[4-(5-nitro-2-furyl)-l-piperazimyl]phenyl]-2- 
oxo-jS-oxazolidinyl] methyl] acetamide 

To the (S)-N-[[3-i3-Fluoro-4-(l -piperazinyO-phenyl]-2-oxo-5-oxazo aidinyl]methyl] 
acetpiide hydrochloride (1.14 mmol) in N,N-dianethylformamide (10 nnL), potassium 
carbjonate (l!.;57 g, 11.4 mmol) was added and stiared for 15 min. 5-broni.o-2-mtro-fiu:an 
(0.1 9g, 1.31 mmol) was added to the reaction mixture and it was s-tirred at room 
temperature for 3 hrs, when no reaction took place. Then sodixmi hydroxide (0.07 g) was 
added to the reaction mixture and stirred for 17 hurs. The reaction mixtur-e was taken in 
dichloromethane (DCM) and washed with water and sodium chloride solution. The 
organic layer was dried over sodium sulphate and. evaporated in vacuo. Tlie residue was 
purified by column chromatography using DCM-200 mL, 1% MeOHyDCM - 200 mL, 
2% MeOH/DCM - 1 L. The product eluted in 2% MeOH/DCM. The product was 
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digested with diethylether, filtered and dried in air to get 0.32 g of th.e title compound. 
m.p. 191-204°C 

'HNMR (CDCI3): 6ppm 7.5 (m, 2H), 7.1 (d, IH), 6.95 (t, IH), 5.93 (t, 1 H), 5.41 (d, IH), 
4.7y (m, IH), 4.03 (t, IH), 3.8-3.5 (m, 7H), 3.17 (m, 4H), 2.02 (s, 3H). 

M+|l = 448jM+Na = 470, M+K = 486, M-NO2 = 486. 

Compound! No.ljS: (S)-N-[[3-[3-Flaoro-4-[4-{3-thioiiyI(2-nitro)5-formyll-l- 
piplerazinyi] phenyl]-^-oxo-5-oxazolid£ayl]methyl] acetamide. 

(S)-N-[[3-[3-Fluoro-4-[N-l[4-[3-thiophene(2-mtro)-(5-acetyto^ 

acetate]piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]acetaimde (0.16 gm, 0 .0269 moles) was 
taken in IN HCL (20ml) and stirred at room temparature for 5hrs. Tho reaction mixture 
was extracted with dichloromethane, dried on sodium sulphate and ooncentrated. The 
crude compound was purified by column chromatography by eluting witli 2% methanol in 
dichloromethane. 

Yield: 0.02 g 

H NMR ^MSO): 10.0(s,lH,CHO )8.18 (m,lH,]SIH), 7.8(daH,Ar-H),7.79(d,lH,Ar- 
H),7.11-7.0,ji,2H^-ip,4,76(m,lH,CH)A0(tJH,CH),3.8- 
3.3^m,l lllJ^2.0(s,3H,C{OCH3). 

Coinpound No. 5: (S)^N-[[3-[3-Fluoro-4-[4-{3-thionyl-(2-nitro)-5-acet:yloxy} 
methylacetate]-l-piperazinyl]phenyl]-2-oxo-5-oxazolidinyl] acetamide. 

(S)-N[[3«[3-Fluoro-4-(N- 1 -piperazinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl] acetamide 
(0.67 gm,1.53 moles) was dissolved in acetonitrile. To this, N-Ethyl ddisopropyl amine 
(0.397,3.07 moles) and 5"mtro-4-bromo-thiophene-2-acetyloxy melirylacetate (0.594 
gm,2.3 moles) were added and the reaction mixture was heated at 60^C for 6-8 hrs. The 
reaction mixture was concentrated. The crude compound was puridSed by column 
chromatography eluting with 2% Methanol in dichloromethane. 

*HNMR (CDCI3): 5ppm 7.76 (s, IH, Ar-H), 7.53 (d,lH, Ar-H),7.12 (d, IH, Ar-H),6.97 
(m, IH, ArH), 6.91 (s, IH, CH), 6.1 (m, IH, NH), 4.8 (m, IH, CH), 4.0 (m, IH, CH), 
3.7$ (m, 7Hi CH2), 3.28 (m, 4H, CH2), 2.2 (s, 6H), 2.0 (s, 3H, CH3). 
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EXAMPLE 2 

Analogues o f (S)-N-[[3-r[4"(l-piperazinyl)-phenyl]-2-oxo-5- 
oxazjolidinylimethyljacUamide (core II) 

5 

Compound JSo, 6: Preparation of (S)- N- [[3-[4-[N-l-(5-nitro-2-thienyl) piperazinyl]- 
phenyl]-2-oxa-5-oxazolidinyl]-methyl]-acetaniide. 

(S)-N-[[3-[4-(l-piperazinyl>phenyl]-2-oxo-5-oxazoHdinyl]methyl]acetaini^^ 
10 trifluoroacetate (1.076 mmol) was stirred with acetone and K2CO3(200mg) for 5 minutes, 
then filtered and concentrated under reduced pressure. The residue was dissolved in 
DMSO and stirred at room temperature. To this, a stirred solution of K2CO3 (224 mg, 
1.61 mmol) and 2-bromo-5-nitro-thiophene (246 mg, 1.18 mmol) was added at room 
temperature and stirred for overnight The reaction mixture was quenched with water and 
15 extraicted with DCM. The organic layer was dried over anhydrous Na2S04 and 
concjBntrated under reduced pressure to jget the crude product which was purified by 
coliBtan chroraiatogr^hy. (Silica gel- 100-200 mesh sige) eluent: 1-2% MeOH in DCM to 
yield 75 mg of the title compound. 

NMR (CDCI3) 5 ppm: 7.84-7.83 (IH, s, -Ar), 7.49-7.46 (2H, d, -Ar), 7.01-6.98 (2H, d, 
10 -Ar), 6.06-6.O4 (IH, s, -Ar). 5.98-5.96 (IH, m, -NH), 4.810-4.78 (IH, m, -CH), 4.10-4.04 
(IH, t, -CH2), 3.83-3.74 (3H, m, -CH2), 3.66-3.55 (4H, s, -CHj), 3.36-3.33 (4H, s, -CH2), 
2.06 (3H, s, -CH3). 

M+l= 446, M-NO2 = 400 

EXAMPLES 

15 Analogues of (S)-N-[[3-[3-FIuoro-[4-(l-piperazittyl)-phenyl]-2-oxo-5-oxazolidinyl]-2- 
chloro-propionamide. (Core III) 

Compound No. 7: Preparation of (S)-N-[[3-[3-FIuoro-4-[N-l-{4-(5-nitro-2- 
thieiiiyl)pipex*azinyl}]-phenyI]-2-oxo-5-oxazolidinyl]-methyl]-2-chloro-propionamide. 

(S)-K-[[3-Fl-iioro-[4-(l-piperazinyl)-phenyl]-2-oxo-5-oxa2olidinyl]-2-chloro- 
JO propionamide (WO 00/32599) (0.22gm,0.454 moles) was taken in acetonitrile. To this, 
N-et^iyldiisopropylamin^ (0.117 gm,0.9 moles) and 5-nitro-2-bromo-thiophene (0.13 gm, 
0.681 moles) were added and the reaction mixture was heated at 60°C for 6-8 hrs. The 
reaction mixture was concentrated and the crude compoimd was purified by column 
chromatography eluting with 2% MeOH in dichloromethane. 
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^HNMR (CDCI3): Sppm 8.23 (m, IH, NH), 7.8 (d, IH, Ar-H), 7.47 (m, IH, Ar-H), 6.98 
(m, IH, ^-H), 6.95 (m, IH, Ar-H), 6.06 (d, IH, Ar-H), 4.79 (m, IH, CH), 4.45 (m, IH, 
CH), 4.0 (m, IH, CH), 3.81 (m, IH, CH), 3.5 (m, 6H, CH2), 3.22 (m, 4H, NCH2), 1.62 (d, 
3H,CH3> 

5 EXAMPLE 4 

Analogues of (S)-N-[[3-[3-Fluoro-4-(N-l-piperazinyl)phenyl]-2-oxo-5-oxazolidinyl]- 
me1;hyl]-difluoroacetainide (core TV) 

Coitapound No. 8: (S)-N-[[3-[3-Fluoro-4-[4-(5-nitro-2-thienyl)-l-piperazmyl]phenyl]- 
2-oio-5-oxsuEoUdmyl]methyl]difluoroacetamide 

0 To the j(S)-N-[[3-[3-Fluoro-4-(l-piperazinyl)-phenyl]-2-oxo-5-oxazoMm^ 

diflAoroacetamide (1.06 mmol, prepared as described in WO 00/32599) in acetonitrile (15 
mL), N-ethyl-diisopropylamine (0.27 g, 2.11 mol) and 5-bromo-2-mtro-thiophene (0.2 g, 
1.21 mmol) were added and the reaction mixture was heated at 60°C for 5 hrs. The 
reaction mixture was cooled and evaporated in vacuo. The residue was dissolved in 

5 dichloromethane (DCM) and washed with water and sodium chloride solution. The 
organic layer was dried over sodixun sulphate and evaporated in vacuo. The residue was 
purified l>y column chromatograpliy using DCM-200 mL, 1% MeOH/DCM-100 mL, 2% 
MeOH/DCM-300mL. The product eluted in 2% MeOH/DCM. The product was 
triturated with hexane, filtered and dried in air to get 0.05 g of the title compoxmd. 

0 ^m^MR iC^Ch): 5ppm 7.82 (d, IH), 7.48 (dd, IH), 7.12 (d, IH), 6.97 (t, IH), 6.8 ( t, 
1H)| 6.2-5.65 (m, 2H), 4.8 (m, IH), 4.1 (t, IH), 3.8-3.4 (m,7H), 3.2 (m. 4H). 

M+:p = 499,']V[+Na = 522, M+K 538, M-NO2 = 454 

EXAMPLE 5 

Analogues of (S)-N-[[3-[3-Fluoro-4-(l-piperazinyl)-phenyll-2-oxo-5-oxazoIidmyl]- 
5 methyl] dichloroacetamide (Core V) 

Compound No 9:(S)-N-[[3-[-3-fliioro -4-[4-(5-nitro-2-thienyl)-l-piperazinyllphenyl]- 
2-oxo-5-oxozolidmyl]methyl]dic]iloro acetamide: 

(S)-N--[n3-Fluoro-[4-(l-piperazinyl)-phenyl]-2-oxo-5-oxazoUdinyl]-dichloroacetainide 
(0.996 mmoles, WO 00/32599) was taken in acetonitrile. To this, were added N- 
0 ethyldiisopropylamine (0.35 ml, 1 .984 m.moles) and 5-nitro-2-bromo-thiophene (309 mg, 
1.48:m.xnoles). The reaction mixture was heated at 60° C for 6-8 hrs. The reaction 
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mixtixre was concentrated. Xhe residue obtained was dissolved in ethyl acetate, washed 
with water. The organic layer was dried over anhydrous sodium sulphate and 
concentrated xmder reduced pressure to get the crud^ product. The crude compound was 
purified by column chromatography eluting with 2^o MeOH in dichloromethane. The 
5 pro^xict was triturated with, ether, filtered and drie?d in air to get 0.15 g of the title 
conjipound. 

^HMnvlR (CDCl3)5 PP]\^: 8.98-8.96 (b, 1H,-NH), 7.833-7.81(d,lH), 7.77-7.49 (dd, IH), 
7.11-7.10 (dlH), 7.039^6.970411), 6.27(s,lH), 6.18-«.16(d,lH), 4.85-4.84(d,lH), 4.13- 
4,7(t,lH),3.83-3.78(t,lH), 3.€7-3.58(6H), 3.29-3.24(4- H), 

0 EXAMPLE 6 

Analogues of (S)-N-[[3-Fluoro-4-(3-methyl-l-piper^ziny^-phenyI]-2-oxo-5- 
oxazolidi]iyl]methyl]-acetaHmde (Core VT) 

Comtpound No.lO: (S)-N-[[3-[-3-muoro-4-[4-(5-ttitiro-2-thienyl)-3-methyl-l- 
pipei*azinyI]phenyl]-2-oxo-S-oxozoUdinyl]methyl]a<:etainide: 

5 (S)-N-[[3-Fluoro-[4-(3-methyl-l-piperazinyl)-phenyl] -2-oxo-5-oxazoUdinyl]-acetaniide 
(1.5|5 nmioles) was taken iix acetonitrile. To this, w^ere added N-ethyldiisopropylamine 
(L0j9 ml, 6.22 m.moles) and 5-nitro-2-bromo-thioph_ene (485 mg, 2.33 m.moles). The 
reaqtion mixture was heated at 60° C for 6-8 hrs. Thue reaction mixture was concetrated. 
The r^c:siauc jLjotained was dissolved in ethyl acetate, w^ashed with water. The organic layer 

0 was dried oyer anhydrpus sodium sulphate and conoentrated under reduced pressure to 
get the crade product. The^ crude compound was i>urified by column chromatography 
eluting with 2% MeOH in dichloromethane. The product was triturated with ether, 
filtered and dried in air to get 0.07 g of the title compound. 

^HN]MR (CDCl3)5 PPM: 7.8 17-7.801(d,lH), 7.507-7.^60(d,lH), 7.116-7.087(d,lH), 
5 6.958-6.928(t,lH), 5.972-5.9 56(d,2H),4.787.4.796(t,l H), 4.02-3. 99(2H), 3.79-3.29(8H), 
3.06-3.01(2H), 2.04(s,3H), 1 -05-l,48(d,3H). 

EXAMPLE 7 

Analogues of (S)-N-[[3- I3-Fluoro-4-(N-piperazLnyl)phenyl]-2-oxo-5-oxa2oIidmyl]- 
metliyl] fluqroacetamide (core VII) 

0 Compound jVo-ll : (S>N-[[3-[3-Fluoro-4-[4.(5-mtro-2-thienyl)-l- 
pipe|razinyl]|phenyl]-2-pxo--3-oxazolidinyl]methyl]fLiioroacetaimde 
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To the (S)-N-[[3-[3-Fluoro-4'(l-piperazinyl)-phenyl]-2-oxo-5-oxazoUdinyl]mefe^^ 
flxioi|oacetaniiide (0.88 nxmol, prepared as described in WO 00/32599) la acetonitrile (15 
inL), N-ethyl-diisopropylamine (0.23 g, 1.75 mol) and 5-bronio-2-nitro-thiophene (0.16 
1 mmol) were added and heated at 60 °C for 17 hrs. The reaction mixiture was cooled 
5 aaad evaporated in vacuo. The residue was takien in dichloromethane QDCM) and washed 
with water and satd. sodium chloride solution. The organic layer was dried over anhyd. 
sodium sulphate and evaporated in vacuo. The residue was purified by column 
claromatography using DCM-400 mL, 1% MeOH/DCM-200 mL, MeOH/DCM- 
6O0mL. The product eluted in 2% MeOH/DClM. The product was triturated with hexane, 
10 filtered and dried in air to get 0.08 g of the title compound, m.p. = 145-1 50 °C. 

^EGSIMR (CDCI3): Sppnx 7.8 (d, IH), 7.48 (dd, IH), 7.12 (dd, IH), 6.96 (t, IH), 6.79 (m, 
IH), 6.02 (d, IH), 4.95-4.7 (m, 3H), 4.04 (t, IH), 3.85-3.4 (m, 7H), 3.21 (rm, 4H) 

M+l|[ = 482, IM+Na = 504 

EXAMPLES 

15 Analogues of (S)-]>J-[[3-[3-Fluoro-4-I3-Cla,5a,6a)-6-[(N-methyl)aMiinomethyll-3- 
azabicycIo-[3.1.0]hexa]&e]phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamSde (Core VSH) 

Compound No.l2 (S)-]>J-[[3-[3-Fluoro-4-[3<la,5a,6a)-[6-{N-(5-nitro.2-thienyl)-N- 
nnethyl} aminomethyl]-3-azabicyclo-[3.1.0]h. exane]phenyI]-2-oxo-5- 
o:xazolidinyl]methyl]acetamide 

20 CS)-N-[[3-[3-Fluoro-4-[3-(la,5a,6a)-[6-(N-na.ethyl)aminomethyl]-3-azabdcycl^ 

[3.1.0]hexane]phenyl]-2--oxo-5-oxazoUdinyl]irxethyl]acetamide (0.84 mnxol, prepared as 
described in WO 0206278) w£is taken in acetonitrile (20 mL). To this, were added N- 
ethyldiisopropylamine (0.43g, 3.36 mmol) and 5-nitro-2-bromo-thiophene (0.262 g, 1.26 
nxmql) and the reaction mixtture was heated at 60° C for 48 hrs. The reaction mixture was 

25 concjentratedi The residu.te obtained was dissoWed in ethyl acetate and washed with water. 
The [organic j layer was dried over anhydrous sodium sulphate and concentrated under 
reduped pressure to get the crude product. The crude compound was purified by column 
cliromatography eluting Avith 2% MeOH in dichloromethane. The product was triturated 
with ether, filtered and dried in air to get 0.12 g of the title compound. 
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*HNMR(CDCl3)S: 7.80-7.78 (d,lH), 7.36-7.30 (d,lH), 7.01-6.98 (d.lH), 6.64-6.58(t,lH), 
6.26 (m,lH), 5.88-5.8(d, IH), 4.75-4.73 (m,lia), 4.01-3.95 (t,lH), 3.^74-3.56 (5H), 3.36- 
3.34 (d,2H), 3.25-3.22 (<i.2H), 3.16 (s,3H), 2.01(s,3H). 1.63 (s,2H), 1.34 (b, IH). 

Compound No.17 (S)-]V-[[3-[3-FIuoro-4-[3-<la, 5a, 6a)-[6-{N-(S-nitro-2-furyl)-N- 
5 methy} aniinomethyl]-3-azabicyclo [S.I.OJtiexane] phenyI]-2-oxo-5- 
oxazoIidinyl]methyl]acetaiiiide 

The title compound was prepared foUowiaig the process descjribed in Example 1, 
Compound No. 4 by using (S)-N-[[3-[3-Fluoro-4-[3-(la, 5a, 
6a)r[6-{N-methy}aminomethyl]-3-azabicyclo [3.1.0]hexane] phenyl]-2-oxo- 

10 5-o:^azoUdi]|yl]methyl]acetamide. 

Yeiid: 0.15 g 

NMR (CDCI3): 7.5 (<i,lH, Ar-H), 7.35(d,lH, Ar-H), 7.0 (d,lH Ar-H), 6.6(t, IH, Ar- 
il), 5.95(m,lH, -NH), 5.33 (d,lH, Ar-H), 4.7 Cm,lH, CH), 3.98 (,1H:, CH), 3.72-3.69 
(m,5H), 3.41-3,38 (d,2H,CH2), 3.23-3.20 (d;2H,CH2), 3.13 (s, 3H, -ISTCHs), 2.00 (s,3H, 
L5 COCH3), 1.64 (m, 2H), 1 .27 (t,lH). 

EXAAOPLE9 

Analogues of (S)-N-[[3- [3-Flaoro-4-(l-homopiperazenyl)phenyl]— 2-oxo-5- 
oxazolidnyl] MethyQacetainide (Core DQ 

Coi^pound No.13: (S)-]N-([3-I3-Fluoro-4-[4-(5-nitro-2-tMenyl)-l- 
10 honiopiperazenyI]phenyl]-2-oxo-5-oxazolidiiyl]methyl]acetaniide. 

The (title Compoimd was prepared following ttie process described in Example 1 using the 
corresponding (S)-N-[[2i-[3-Fluoro-4-(l-homopiperazinyl)phenyl]-2-oxo-5- 
oxazo]idinyl]methyl]acetamide instead of (S)->T-[[3-[3-Fluoro-4-(l -E3iperazinyl)phenyl]- 
2-oxo-5-oxazolidinyl]methyl]acetamide. 

15 Yield: 0.22 g 

^HNMRCCDQa) : 7.78 <d,lH),7.41(dd,lH),7.02 (dd,lH) 5.96 (m,lE[),5.86(d,lH) 
4.76(m,lH) 4.00 (t,lH), 3.8-3.5 (m,9H), 2.15 Cm,2H), 2.02(s,3H). 

M+H = 478, M+Na=500,M+K =516, M-N02— 432 
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Compound No. 14s (S)-N-[[3-[3-Fluoro-4-[4-(5-nitro-2-furyl)-l- 
homopiperazinyl]phenyl]-2-oxo-5-oxazoIid.iiiyl]methyl]acetam£de. 

The dtle Compound, was prepared following tihe process described in Example 1, 
Conjipound Wo. 4 by using the corresponding (S)-N-[[3-[3-Fluoro-4-(l- 
i honjopipera^yl)plaenyl]-2-oxo-5-oxazoUdin.yl]methyl]acetamide instead of (S)-N-[[3— 
[3-liluio-4-(i-pq)erazinyl)phenyl]-2-oxo-5-oxazoUdinyl]methjd]acetamide. 

Yield -0.24gm 

'HlSIMR(CDCl3): 7.5(d,lH,Ar-H),7.38(d,lH:,Ax-H),6.86 (t,lH,Ar-H) 6.0 
(s,lH,NH),5.33(lH,d,Ar-H), 4.76 (m,lH,CH>, 4.00 (t,lH,CH),3.76-3.69(m,7H,CH2),3_65 
) 3.5(m,2H,CH2), 2.11 (m,2H,CH2), 2.02 (s,3H, COCH3). 

EXAlVtPLE 10 

(S)-N-[[3-[3-Flnoro-4-(l-piperidnyl)phenyl]-2-oxo-5-oxazolidiimyl] methyl] acetamlcie 
(Core X) 

Coiiipound INo.lfi (S)-N-[[3-[3-Fluoro-4-IN-l-[4-{l>J-methyI-N-(5-nita-o-2- 

) fur^)}aminf>>l-p£peradmyl]phenyl]-2-oxo-5-oxazolidinyl]metliyI] acetamide. 

The title cotapouad was prepared following the process desotibed in Example 1, 
Conqwund No.4 .hy using(S)-N-[[3-[3-Fluoro-4-[N-l-[4{N-methyl-N-amino-l- 
pipeiadin)d]phenyin-2-oxo-5-oxazolidinyl]methyl] acetamide. 

Yield: 0.021 g 

) NMR (CDCI3): 7.5 (m,3H,Ar-H), 7.0 (rn,2H,Ar-H), 6,0(lH,ni,NH), 4.7 (m,lH,CH), 
4.1(t.lH,CH), 3.8-3 .5(m,9H,),3.0-2.8 (m,4H,),2.0(s,3H,COCH3). 

While the present invention has been described in terms of its specific 
embodiments, certain modifications and equivalents will be apparent to those skilled in 
the art and are intended to be included within, the scope of the pre&;.ent invention. 
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